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# ^ ^il*^ -S-^il-^r «Hf*l^ ^SM^W 

S^SH, ZL <£*f&o] ^^-4 ^flcf. o] |fo] ^3.^^. tils: 

#3 4^1)3 ^jM^ Ail-* 

51 11 
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A o v ^«: ^ ZL ^]2:«J-^€-{PHASE CHANGEABLE MEMORY CELLS AND 

METHODS OF FABRICATING THE SAME} 

Ait M-Bl-Ml 

51 12^r -g- w>^-2]tV ^*HH n|.= 7 ] <q 

7l<3« ^ ZL /fc^afl 4. 
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1020020065456 ^^ 2003/9/5 

<8> til $\ «Mg v\)3-Z\ ^*}^r-& =L^2\ ^^^ej-S. H-g- iflofl ^ 

cflol^-i-ol dt^S]^ 5HrCf. ols^V 3# 

TllolH ^(stacked gate structure)!- ^ #Efl^ 7]«^ ^1-8: ^S. ^fl^^ZL 

H, 7lHB -fr^W inter-gate dielectric layer) ^ *1H71MB #^r-g- 

i^tf. icj.^, AV 7 1 ^sfl-l 7 l<^ ^S-o] X\$j$ ^ HSU'S JL## ^aVaI 

<9> a o T. 7 ] J^x) Dfls.^^s- cflAldl til?)^ 7l^i^, ^jl^rfl # 

^ ZLl: A\o]d\] 7fl7M #£3r l-^^-(phase changeable material layer)S. ^ 
^i=f. A J"7l 7}ig7-l%v^(c)o] ^"71 tf^^S: 1-eflolH ^(PL)^ 3^eJtf. 

tr, ^71 H3H^Ei(T A )^r ^71 SV^^r ^4=^ <3^, ^7l 

°13^( spaced apart) i=efl<?l ^ , -#7l <3 ^ ^>7l =. 

efl<?l cg^ A >ol^ ^-ofl ^^1§>^ 711 olH #^-a- i^-W. ^-71 ^^l>i 

e^^^Ei(T A )2l a 0 >71 7)1 olH ^ =efl^l ZfZf ^^Hr-^KWL) ^ «) 

S5r<y(BL)<Hl ^^EH=f. ^s^SLS., ^>7l 71^ ifis} ^-7>slS^ cl^^ 

^1 -f^JLHSl- ^-A^cf. Ziem, ^71 ^-g- #7l ^ e* ^ 
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1020020065456 %^ 2003/9/5 

4^ 27fl£] <?>^€ #31 (two stable states)* 

ZLSflHolrf. ^7^, 7>3.^ Al^d)^- i^EfOU, 4|3.^g- ^71 # 

£ 21- , ^7l -§-g-&£(melting temperature; 

Tm)^ ^ £r:£°lH Al 7l^r(first duration; Tl)-^*} 7}<£& ^] ^4*1 ?1 

^7) It&Q #*J^£- al^^ amorphous stated ^tWD . °H 

«V*H, #7] -i-^-g- ^-7] -g-§-^JE(Tm)^nf ^a^S. 

(crystallization temperature; Tc)iL4 <$7] *fll 7] ?_KT1)J£4 

?A A]2 7} ^(second duration; T2)^^r 7><I*b ^°fl ^^l?]^, #7l # 
^^--Sr ^^(crystalline state)3. €*^(2). <*M>H, A o v ^# ^ 

(detect ion)tK£-S*| , #7] 7}<^ ^iL7 r 'V<£x] 

fe ^. 0 -oixl# (discriminate)^" ^ #4. #7l f| D -|ASr 711=^ 

w(Ge), €^-^-5-(tellurium;Te) ^ ^E}til-g-(stibium;Sb)^r H-fr*rfe 
(compound material layer; 'GTS^- ,C >14 tr)°l H§s} ^>-§-^4. 

£ 3* #2:^, ^efl<q 7 ]^iL7>^ 71^1 
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1020020065456 2003/9/5 
^ #^^^^-(14)* ^-f-*H ^71 ^^^-(12)^1 ^€ ^U>#eiZL(16) 

«■ itM. #^>^^^-(14) ^oH) #7) ^^#SiZL(16)^l 

(18)°1 ^S^^ul, ^71 ^^(18) ^ofl ^^^-(20)ol 3^€*=h jea!^ £ 
4 ^2fl^ -*7l ^^(18)°1 -8-71 ^ ^Z\ZL(16) 

^^H, ^"71 4^^(18) * ^-71 SH» #S^(16)^ ^^^l 3 

3H ^SL7} Sl^l ^ $iCf. o)S_ o]*H, ^-71 ^^«r#^# Wl^^ 

cg^o] - oltf. ZL^, £Al^ ^ ^o] a o V 7 ] SBfl ^s]zL(l 6 )sq- -8-71 

^>(e)7> ^^-£7> ^ & 

l^x$o] o]=ji 7 > *>i=- 7l#^ 4^1] 

7>^-7>Sl^ <g JSL^ ^ 7>^1 ^-^^ 7l^ « ZL *fl 

^ °1^7> ^ 4^ 7l#^ ^lfe, S}-^^ #lfl«M<*M> 
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#£«- 71^1-g- afi^cf. <>1 #£31 71^: #ofl ^£ 

^"l-^, #71 SH^^M: Z>^ tiVSL^l 7m #ofl #ZM<?!^1-, #7l 

#^>^^^ ^-f^H 3-#£]<H #71 Z| ^^^l-oll 4^r7fl^ ^^.7-1 

# Aitf i^-W. #71 ^^7-l# ^ #51*11 7l^r #oll #71 A 
^^7l# ^.itS] #-^-4 4^7flal #^-^#°l ^#^Cf. ^. iJ-^Sl 

#71 z| ^^.7-i# jl^-l-^ #7l ^^1^-el i^Soi^i ^i-slo], n 

^^l #71 ^ 

<19> #71 7l#^ ^#^71 ^-x^ o. 3 ^^o] <g ^^-fr 

7>^m ##* 7l<^^#Sl ^2:^* o] « o >^ o. aV £ ^ 7l ^. ^ ^. 

SB^^M: ^#^>ZL, #71 ^^-^^-1-* £±r #£31 7m #ofl ^7_> 

^^M: ^#^, #7l ^ft^n-Sr mi^*}^ #71 Z]- ^Hf^l^ <£*w 

# ^#^171^ ^K^fl^ SEfl tft *g#*Kr ^ if-W. #71 Z| ^^r% 

SH^^-fr^ dt^^l #71 Z}- iflofl ^fleq^ # 

71 Z}- ^Pf-^-t^ ^4-5) 4^7)]^ ^^#^1- ^#*>J1, #71 Z} 

# ^1- #ofl 4^7fl5l #-^-^^#1- ^#tbc|.. 

<20> ^oflA^ #71 ^i^^ifA 3« f ^o,] #^3^. 

^-5. ^#^Cf. ol nfl,#7l Z}- ^H»*l; #7l #<£^5|°) ^ w_4§^ o] <^J=L 

^ #71 A *Hf^°ti ^K£-4 ^#^-0.5.^ 3x1-^^0] <1^#^-|- 7H^ # 
71^ ^#^- ^ 5^. 
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1020020065456 #3 ^7>: 2003/9/5 

<21> o]*}, ti >^*V ^Hl» -$MI*1 ^ 

-g-oj ^X^l-Jl ^^«fl^ ^ <&5m ZL^JL ^-^^HtI] A>A o Vol 

^ *}7l ^*fl £^1-^1 5a*H, # ^ 

^ 7]^: '#'°fl oll^-Jl Ol^-S]^^^ ^-fofl ^ o_ 4^ % SE^r 7^ ^H] ^ 

<22> £. 4 ^ £. 5fe w>^«" 14s. 7l^^S] 

<23> £ 41- , ^o]} 4^ 71 ^ ^ OV^^I 7|# ^-ofl ^ 

€ ^-^(52)^ ^-71 ^^^-(52) tfofl ^€ ^^^^"(54)* itf4. 
A oM #^^^^-(54)^ #71 ^^^-(52) ^-ofl ^^^( 6 o)^- 7>^lcf. #7\ 
^^(54) ^oH] #€$r*K62)o] ^71 ^-^«:^(62)^r #7l ^ 

*(60)* ^7} ^¥-^(52)4 3^4. ^-7] ^^(62)^r 

^7l ^^^-(52)^ i^a°l(L)^l H ^3 ^"71 f>}^-& 

^■(52)3f ^tVcf. ^r, #7] ^-^^(62)3f # 7 1 ^^^-(52)^ S^Hl^"?! 
^-g; 7>^lrf. ^>7l ^-^^(62) ^-ofl ^^^-(64)ol ^^cf. 
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1020020065456 #§3 2003/9/5 

<24> #7] *H^^-(52)^ E|ol^ ^^(TiN), ^M 2 * ^nl^- 

(TiAIN) , Ej-o]^¥ ^s^CTiSiN), ^-f-^ ^Sj-^-(TaAlN) , SE^b 

^^-^(TaSiN)^-S. ^*Kr ?M w^*] <5>t}. #7l ^#^-(64) 
Bfol^ ^^(TiN), ^o]e}^- <£^*1^- ^SWTiAlN), ^W^w 
^SWTiSiN), ^iM- ^^(TaAlN), ftiM- ^Sj-^ 

(TaSiN)A^. ^*Hr ^o] h>^^. 
<25> £ 5# #2^, 7]<y S^r ^-*M a o V 7 1 ^^(52)^ %7] 

*K62)3 t^}^ ^71 ^^^r^-(62)^ ^-Efl7l- JEE^r ^ 

^s]-^cf(66). 71^ ^ a o v 7 ] <5pf^(52)2}- ^-71 # 

#*K62)°1 ^71 *H?-^(52).2.3. a°l(L)fe <iol # 

<26> e 6 1^1 £ n£- yf^-^tt ^HH 4€- 71^ ^ 

<27> £ 6-8: #2^, Sh£*fl 7^ ^ 0 H1 *H?-*I^-(52)-fr 3^4. #7] <5pf# 

^ BfolEf^ ^sWTiN), Bfo]^ ^pI^- ^^(TiAlN), EHeHir 
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1020020065456 #3 2003/9/5 

^SWTiSiN), ^tf ^^(TaAlN), J£^r #3^- 

(TaSiN)°-§. *|#*Hr ?H w>^*>cf. #7l #^-(52) #<H| #71^ ^(54) 
* ^*>^ ( #7l ^^^^-(54)^- 3flE^*H #71 ^^(52)2] 
^#^1^1^ ^#(60)-^ «8#^-cK tINN)*!, #7] SEfl^( 60 )oll o)*fl 
#71 ^^^-(52)^- ^3M(U #^cf. #71 ^*(60)£- A o v«.s.ol ^jjLS. 
iL4 ^1 *§#^- ^s. &th 

£ 7^r , #7l ^^^-(52) #<H1 ^^^^-(54)-i: ^#^JX, # 

7l ^71^^(54) #°ll i^efl^l^H sfl^i(56)# ^#tb^. #7l ISell^iH 
2im(56)£r #71 ^(52) #^<3] #71 #^^^^-(54)^ o^^o. ^Al^l 
cf. ^"71 Il^liB ^(56)* ^v}+ELS. A}-g-TBrH #7l ^?_>^<a^-(54) 
^ ^^-» ^*}^ ^Hl^ ^(58)* ^#tVcf. ol nfl > #7j;^olnV ( 54)^ 
f-U"^ ^^M: ^1~§-*H ^Tj^ilsL*), #71 el^li ^<3(58)-& #71 #71 
£ ^*Hi<3^ 3-iLtl- ^ ^5L^- *§#§ ^ Si^. 

£ 8* %^s>^ , #7l iSell^l^E 2flHH(56)-ir ^\^}^3.S, a>-§-§>^ # 
71 #7i^^ 1 4(54)-8- #^*H #71 ^^(52)^- ^#Al^cl-. #7l #7i^<^ 
^"(54)^- Alz]-^- A>-g-^ =L #7l ^^^"(52)^ «|J«. 

^#*1 71^ ^1»-&(60)<>1 ^^^cf. #71 €-^*(60)^ -f-## ^zl-nf ol«V 

^ £*>3 A]--g-<5j-Cr| ^#^^71 nfl ^Z- #-^-^1 ^1 

^Tfl *§#^" ^ 5^. #71 ^*(60)^ *}^^r $7\] ^#*>^ #71 ^ 
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1020020065456 #^ 2003/9/5 

* vflofl #^o] :£ B fl^ - SZ£S.^>7l ^f-olcf. Tfl^SjH, aj-71 is}*^ 
(52)1: ^^^1 a^KD^M ^^-tVcf. #7l ^^^-(52)^ ^43°l(L)^r 
^ofl^ ^ofl o^^fl #£3b^ ^-Efl7V ^ ^ <y T^l^e) , ^ 

<3<^ o^q. ^ ^zj-ans- H>^*>cf. 

oo> £ 9 ^ £ 10# %i-2:§>^ , #7} ISefl^iB ^(56)^- alM^t]-. Tfl^ 
*1H, ^7l ##^^(54) ^Hl #^«rSV(62)# # 7 1 ^«rBV(62)^ 

#71 ^^#(60)# SH^^H #7l ^-^(52)4 ^t&r]-. #7l <5>^ 

^•(52)# ^^a^»l(L)^H ^^-^71 nfl^-ofl #7l #£sj-*l-(62)£- #71 *}^-^ 
(52)4 ^*Rr 7>^lcf. 
<3i> s. 11^ #7] #^bK62) #<>ll £^(64)* #71 

£^^(64)-8r Bl-o]^ ^sKKTiN), BfolEl-^- ^ul^- ^S}-°HTiAlN), eMe}- 
■b- WWiSiN), ^#1- ^Sj-^KTaAlN), SE^r ^&)^ 

^sKMTaSiN)^. ^#*Rr u^^t}-. 
<32> o]o^ f ^1-71 51*1^(64) ^ #71 #^^(62)# sflE^H #7] 

^-(52) #<H1 ^ ^&^SLg. ^-#^ ^iL*l# A^l- ^ 91 

A. 

<33> £ 12^ «^S1 ^AHHl #^^- ^s.^. u^vfl c^JEoj 

<34> £ 12* £ ^^1 ti>^^*V #^^; 71^ ^HV^O] 

^4 -fr^f^lr 7V^ ^ §irf. #^^- 7)^ t|^7}o| t^aIe! 
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1020020065456 %:% ^7}: 2003/9/5 

tfl<0ofl #^1-^5. ol^^^l ^JsLt1# -S-^* A^Pr. ^r^^l #^ 

7]^ ^^£r #5.%} 71^(30)^1 ^>^-Bl^-(36)^ *i#*H 

-§- tb^^ji, #7l %^^^(36)-i: 7|-S.^ ^sJtb ^ = ^#(38)^: 

^-i- i^-W. #7l ^^.^<yi-(38) <#<*<>]} 3l*l<jRr «-^^l 
1- #7l 3) = l-(38) AVo]^ AV 7 j ^<g<*jofl «- 

^# <3 3£: ^-f- ^efl^l cg^(40)^l *fl^K2, #7l ^eflol <^<*(40) 

3 <^#£: iii ^^lr(42)^ sfl^t}. #7] 4171-^-^^(36), #7l 

^ = £^^(38), #71 ^SL^ ^^#(42) ^ #71 W i=3l<£ ^^(40)* 
ti>£^l 71^(30)21 ^^^^"(48)* ^^J-JI, #7l ^Ti^o^n}- 

(48) #°fl #71 ^--f- c^rt (40) 37i. ^ 7 ]^ o_ s tilH2l- < ?l(4)^r ^# 

^cf. #71 alH2l- < y(44)Sl <^^n> 14^^0.14, #7l *1HBK1(44) 

£ #71 #^r^^^-(48) #-*?-«- 7>^l^-cl-. #71 wlH5^-<y(44)ol a> 
-£^1 7l^^ ^i^ofl X] 2 ^^^^si-(50)# #7l A]2 #^^^^"(50) 

^ #7l ^^^HV(48)^: ^f-SH #71 ^ ^#(42)4 &7}m>_ 

3. ±EL #£^#(46)^: ^ #7l ^ iiJEL 

^#(46) #<^1 *H^^(52)^- ^^*Vcl-. #71 *}*L^(52)£r ^o)^ 
(TiN), Hl-o]^^ IH^I-b" ^s^CTiAlN), eH^-h" ^e^e ^SKKTiSiN) , bj-^- 
1- ^^l-H" ^sWTaAlN), SE^r ^tf- ^-g- ^S^OaSiN) ^*Rr 7 A 
°1 tif^-^^l-nf. #71 ^^i^-(52)-i: SL^*\$= «V£*ll ^ofl *fl3 

<gnv ( 54)^ ^^cf. o)o]A-] t £ 6 i^^l 5L 91- ^S^H ^ 
iLS. #71 *fl3 ^^>^^^-(54) #<H1 #7l 
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A *H¥-*H-*(52)*H ^2£*1# -S-4ilr(65)^- ^ -#7] ^SL^ & 

^-&(65)£r AA sfl€(62a) ^ ^*A^ (64a) SLS. ^^4. 

0)2). cf= wj-^ o.S, SH*-#^-(52)# *S^*>*1 Qji, ^7) 3fl 

ifi(62a)°l ^71 i^^^l i^JEL #^ZL(46)^1- ^ 
£ 9X^. °1 ^-f , A oM ^SSl^l iiJEL #^ZL(46)^ Efo]E]-^- ^^^(TiN), B]- 

-e- ^sKCTaAlN), -E£tt ^eJ-CTaSiN) ^*Kr 

^"71 ii-EL f-e|ZL(46)7> ^-7] SH*-^^ ^Cf. o^, #7} 

^£51^1 ^e^ZL(46)l- i#«Hr 7)&2) ^°\) ^3 ^^^c^nV (5 4)^ ^ 

SSl^l iiJEL #&| 11(46)1" ^^S^l^ *Hf*i^ AV^nVo} 3 

34 ^ ^«*fl 45^, ^^-nVol ^Pf^^ ^Q*}*}*] 

^^o) 7 ^^o\)^ Z}Jf- %3=.t£ ^ 4^** ^^o\)A) ^-^^V <£o) ^^t}. 
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#51*11 7i^r #<*|| ^^i^-i-; 

#7l «H^^-^ #51*11 7)% #ofl *§^€ #^<g^; 

#7l f^"^* -f.^}cx^ ^#£H # 7 ] Z| ^l^l ^7flS] 

^J±*1# Jiil-g; , 

#7l Zj- Aif^r #7l ^Sl^, II ^ 

2] 

#71 #51*11 7l^r #ofl ^#<£ ^J^^cgDV; 

#7l ^Pf^Tj-^&M: ^r-f-^H #71 #51*11 7l^ ^<3*H *j^£ ^- 
^711^1 iSel^l i^JE. #^1-* cl if-*>5l , 

#7l #71 iSSlx] #ofl ^^EJ<H, #7l 

^ <5}^ ##^r 7l^ ^1-. 

3] 

#71 #51*11 71^ #611 ^€ ^f^^* 3 IW, 
#71 *Hf*l^r #71 €r>^7i^l<a^ #71 #51*11 7l^ ^ ^ 

3^r€ 3* ^-^.S ##«: 7]^ 
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4] 

#7] t}^-^^ H}ol^ ^^(TiN), ^^Itt ^SHKTiAlN), 

^SKKTiSiN), It-f-^lw ^^(TaAlN), ^ ^-g- ^ 

«. 

5] 

^71 sflel tfJ^^-fc i^§>^ 53-8: ^ °-3L *Rr # 

71^ 

6] 

^15 *<H1 5^*1, 

A oM ^f^£- EfojEl-^- ^SKMTiN), E^-olB]-^- <£^v}^ ^^( Ti A1N ) _ 

eHeHt ^SJ-^-(TiSiN), ^1- ^^lir HsKKTaAlN), ^ ^# ^ 

^<2KKTaSiN)2} f ^J«|^ *MsL ^€ 

7]^ 
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^•71 4 ^EUxf xfldl ^#51 *H?^M- ^^^ol ^^>^ #7fl;3> 
^7l f^S^ ^Hl #7] sHf^M ^ z}- 

1- 01^1 ^-71 Spj^^ 4^7flS] ^j£7^ # 

[3^8" 8] 

^7] S^l^ ^>7l f^io^Kg. ^Z^M ^71 Z}- 

^7} Z}- ^L^q-^oj 3L£. # 7 ] ^4 

9] 
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#31; 

I^t 1 * 10] 

^7) 3.Bfl^s.ol ^t^cHI ^7) ^Hf-^-i-^ cgctfs. 

#71 A oHl 51^* ^*Rr #31;* 

^ #71 Z| #^^r3fl^# ^Hl #-^*i^# ^#^> 

HI 

*U0 *<M1 &0^, 
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#7} 5.^-& B±o]^ ^^(TiN), El-ol^ ^n)^ ^^(TiAlN) , 
^olEf-fe- -ge^ ^SWTiSiN), ^rlM- IH^l^ ^s^CTaAlN), * ^# ^ 
5]s ^^(TaSiN)^ Hi- # ^€ ^*Rr 3* ^HJiLS. *>fe 

12] 

#71 ^H^^S: Efo]^ ^sWTiN), Bfo]^ ^n}^ ^^(TiAlN), 
EfojEf^ *J^s ^SWTiSiN), IH^I^ ^WaAlN), £ ^# ^ 

^sj-WaSiN)^ HI- # ^3. ^«Rr *}^r #£ 

[^T 1 * 13] 

&s.% 7)% ^o\) tttt%<&^-& ^*Rr ^1;^ 

[^T 1 * 14] 

#71 SH^^-fr $^*M *H1, 
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A oM &S.$l 7l^6fl i^rii <3<*. =efl^] <g<* ^ 711 o]e 3l^M- i^>fe 

• Hi 

> ^ 
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